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(57) A solvent system has been found which aids in 
start-up, drop ejection, decap and high frequency firing 
abova 1 0 UHz tor inks which contain laiax potymars. Two 
solvents work in conjunction with each other: 3-hexyne- 
2.5-did and 1 .2-octanedcol. Thesa two solvents in com- 
bination improwa printabilHy in Este* pdymor-containing 
ink-jet inks. Such ink-jet inks also include one or more 
ptgmsnfs and a vehicle comprising at least one organic, 
water -mteci We solvent and water. 
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CtescfflpUon 
TECHNICAL FIE1J0 

[CS91] The present invention relates generally to 
ink-jet inks, artel, more particularly to ink-jet irte con- 
taining latex polymers having Improved print properties. 

BACKGROUND ART 

[£083] Ink-jet into have recently been developed 
that utilise latex polymers to achieve smearfastness. 
EnarrtpJas c5 such tales polymers are disclosed in, for 
exampla application Serial Wumbor 09/120.046. fited 
July 21 , 1998. Examples of such latex polymers used in 
formulating ink-jet ink compositions are disclosed in. tor 
example, Serial Number 09/120.270. also filed July 21. 
1998 Berth applications are assigned to the same 
assigns® as the present application. 
100331 There are two types of such latex polymers 
disclosed and claimed. The first type is referred to as 
durabJa core/shell polymers and are given by the for- 
mula 



10005] The molecular weight (weight average) of 
polymer (Q is between about 1 .000 and 2,000.000, pref- 
erably between about 5.000 and 500.000. and most 
preferably between about 10,000 end 70,000. 

s PHJOS] Bther the C moiety or the E moiety must be 
present in the polymer to provide a polymer having 
either a hydraphlflc portion or a highly polar portion. 
Alternatively, one or more surfactants may be used in 
conjunction with polymer (I), whether in fr® presence or 

10 the absence of tfte C or E, or both, moieties. The sur- 
factant(6) may be anionic, catioroc, non-tonic, or zwitte- 
riontc. 

[0007] Tha second typa of latex polymers is 
referred to as primer cona/shdl polymers, which ©teo 
15 have a hydrophilec portion and a hydrophobic portion 
and have the following general structure given by for- 
mula (II) 



[(A) m (B) n {C)p(D) q (E)j x 
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wherein A, B, C, D, end E represent functconalitt®s as 
follows: 

A = at least one hydrophobic component contribut- 
ing to improved durable, film-forming properties 
selected from moieties which, when homopdymer- 
ized to a solid state, have a glass transition temper- 
ature (Tg) in tha range between -150°C to +25*0; 
B = at least one hydrophobic and solvent barrier 
moiety used to adjus* the T g of the hydrophobic 
component of the polymer (0 which, when homopo- 
lymsrized to a solid state, has a T g greater than 

C = at least one hydrcphilic component selected 
from a wide variety of water-sotubJe monomers 
(optional); 

D = at least one UV abscrbsr (optional); 
E a a moiety having at lea£ or® highly pater func- 
tional group (optional); 
m °5to95wi%; 
n o 5 to 95 wt%; 
p « 0 to 60 wx%; 
q a 0 to 50 wt%; 
fs 0 to 40 wt%; 
m+n+p+q+r = 100 wf% ; end 
x o 1 to 100.000. 

|KHtt] Preferably, the final T g the polymers) (I) is 
within the range ol about -25* to +1 1 0°C. and more pref- 
erably, the final T g is within the range of about -1 5° to 
♦S0°C. and most preferably within the range of about - 
10 # to+75°C. 



t(A) m (B) n (C) p (E) r ] y 
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wherein A, B» C, and E are as described above and 
where m, n. and r are as toOows: 



m o 0 to SO wt%, preferably 10 to 60 wt%. and more 
(I) 25 preferably 15to50wt%: 

n o 0 to 90 wt%, preferably 10 to 60 wt%, and more 
preferably I5to50w«5>; 

p = 0 to SO wt%, preferably 1 0 to 60 wt%. and more 
preferably 15 to 50 wt%; 
30 r = 0.01 to 100 w5%. preferably 0.01 to 60 wt%, and 
mora preferably 1 to 40 wt%; 
m + n + r= 100 wf% ; and 

y s 1 to 1C0. COO, preferably 10 to 10.000, and more 
preferably 1 00 to 1 .000. 

35 

Preferably, eifier m or n is non-zero. 
[0003] The T g of the primer core/shell polymers is 
within the range off about -100° to +100°C, preferably 
within tha range of about -25° to *2S°C. and more prerf- 
40 erably within the rang® off about 0° to +25°C. 

JP009] The molecular weight (weight average) of 
polymer (II) is between about 100 and 2,000.000. pref- 
erably between about 1,000 and 500,000, and most 
preferably bafowesn about 5.000 and 300.000. 
45 (0010] These latex polymars, though good tor 
emeartastnesa, are difficult to print. The printability con- 
cerns stems from one or more of the following teeters. 
Because off freir partial solubility, these polymers could 
hinder the bubble nucleation. growth, and ejection prcc- 
30 ess and also could c£ry test in tha orifice. Essentially, 
because off freer bulky nature, thoy coOect at the inter- 
face during nucleation and firing of the droplet, thus hin- 
dering the firing. By Tprirrtabilrty" is maant any or all of 
the foregoing: start-up. drop ejection, decap and high 
33 frequency firing ebove 10 kHz. By "start-up" is meant 
when the pen first starts to fire, the ease wifr which it 
fires all nozzles, i.e., the amount of "epffling'* required 
before all nozzles are activo. By "drop ejection" is meant 
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the degree of straight drops whose characteristics do 
not change wi&i (1) time. (2) amount of lirirtg. and (3) 
frequency. By "decap" is meant the ability of the pen to 
fir© aD nozzles consistently alter non-firing periods of 5, 
10, 15. or up to 20 seconds. 5 
(091 1 ] There is a need to improve tfie printability of 
Ink-jet Into thai utilize latex polymers, whetfier of the 
foregoing formulations or of other formulations. 

DISCLOSURE OF THE INVENTION 
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(0012] In accordance ttfti the present tnvention. a 
solvent system has been found rcfitch aids in start-up. 
drop ejection, decap and high frequency firing above 10 
kHz tor into which contain latex polymers. Two solvents is 
work in conjunction with each other: 3-hexyne-2 t 5-d'col 
and 1,2-cctanec3ol. These two solvents In combination 
improve prirrtability in latex poJymer-corrtaining ink-jet 
inks. 

BEST MOPES FOR CARHY INQ OUT THE INVEN- 
TION 

(001 3] Latex polymers, ateo termed "core/shdr pd- 
ymera, are polymers having botfi hydrophilic and hydro- ss 
phobic portions. Such polymers are primarily used in 
pigrnsnt-based inks to improve tfie smsartastnees of the 
inks. 

[001 4] In accordance with the present invention, the 
printabirrty of inks containing one or more latex poly- so 
mere is improved by including in frie vehicle of the ink 
the following two co-so3vents: 3-hexyne-2 ( 5-cSoJ and 
1.2-octanediol. These teo solvents in combination 
improve the prirrtability of latex polymer-cxxitalning ink- 
jet inte. 05 
(001 5] The fret compound (3-hexyne-2.5-d:ol) is 
present in a range of about 1 to 8 vtf%. whiles® second 
co mp ound (1 ,2-octanediol) is present in a range of 
about 0.01 to O.S both of the total ink composition. 
Preferably, foe second compound is employed at the <o 
lower range of concentration, due to ite tendency to 
feather at hegher concentrations. 
[0016] Afthough the concentration of each com- 
pound may be independent of the cJher, i1 is preferred 
that the ratio ol the first compound to the second com- <s 
pound be about 100:1 to 1:100, and preferably about 
20:1. 

(001 7] The inks of the invention comprise a colorant 
and a vehicle. Specifically, the inks of the present inven- 
tion comprise ebcul 5 to 50 wt%. preferably about 1 0 to so 
25 wt%, wator-miscibte organic co-solvent about 0.05 • 
to 10 wt%, preferably about 0.5 to 10 wfB* colorant, 
about 0.005 to 50 wt%, preferably about 0. 1 to 1 0 wt %, 
more preferably ebout 0.5 to 5 durable core/shell 
. poryrrw. about 0.005 to 50 wt%, preferably about 0.1 to as 
10 wt%, more preferably about 0.5 to 5 wrr%, prbnef 
core/shell polymer, and water. Other components and 
additives to the ink may also be present, as discussed 



bet a?. 

[0018] The black Inks of the (nvemlon comprise a 
pigment and a vehicle. Specif tcaily, the black inks of the 
present invention comprise about 5 to 50 wt%, prefera- 
bly about 10 to 25 wflfc. water-mscible organic co-eol- 
vertt. about 0.05 to 10 wt%, preferably about 0.5 to 10 
wr&, pigment, ebout 0.005 to 50 wf%. preferably about 
0.1 to10wt%, more preferably about 05 to 5 wt%, dura- 
ble latex polymer, about 0.005 to 50 wt%. preferably 
about 0.1 to 10 more preferably about 0.5 to 5 
wBi. primer latex polymer, and water, in addition to tfie 
ester or dioSntloJ addmve discussed above. Other com- 
ponents and additives to the ink may also be present, as 
discussed beJoa*. 

1 Sail Dispersed Pigments 

[0919] In one embodiment, the colorant employed 
in the ink is a self-dispersing pigment Such pigments 
suitable tor uea in the practice of fre present invention 
include ai) chemically- modified, water-dispersiWe pig- 
ments taiown tor use in ink-fat printing. These chemical 
modifications impart \aiater-dispersibiGty to the pigment 
precursors that encompass all organic pigments. 
(00201 For esH-dispersibaity or verier solubility, fre 
pigment herein are modified by the addition of one or 
more organic groups comprising at least on® aromatic 
group or a C r C ie alkyl group and at least one ionic or 
iorrizaWe group. The conizable group is one that forms 
&5 ionic groups in the cepjsous medium. The ionic group 
may be anionic or eattcnic. The aromatic groups may be 
further substituted or unsubstituted. Examples include 
phenyl or naphtfiyl groups and the ionic group is sulfonic 
acid, sulfonic acid, phosphoric acid, carboxylic acid, 
ammonium, quaternary ammonium, or phosphonium 
group. 

[0021 ] Departing on the process selected, the pig- 
ment can either be anionic or cat conic in character. As 
commercially avstitabJe, the anionic chrorrtophores are 
usually associated with sodium or potassium cations, 
and the catiorac chromophores are usually associated 
with chloride or sulfate anions. 
[00221 For modification, one preferred method is 
treatment of a carbon black pigment with aryl dtazonhxm 
salts containing at least one acidic functional group. 
Examples of aryl dtazenium salts include those pre- 
pared from sutfintc add, 4-anrrJrtobenzoic acid, ^ami- 
nosalicylic ectd, 7-arninc^-hydrci)cy-2-naphthylene- 
sulfanic add, aminophenylboronic accd. Eminophenyl- 
pfrosphonic accd. and metallic add. 
[00231 Ammonium, quaternary ammonium groups, 
quaternary phosphonium groups, and proton ated 
amine groups represent examples of cationEc groups 
that can be attached to the same organic groups dis- 
cussed ebove. 

[0024) Reference is made to U.S. Patents 
5,707,432; 5.030.868; 5,571.311; and 5.554,739 for a 
discussion of modified carbon black pigments and 
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methods of attaching the functional i zed groups. 
ICQ25] The totlowfrtg water-Insoluble pigments are 
useful in the practice of the invention; ho&evsr. this I st- 
ing is not intended to limit the invention. The following 
pigments are available from Cebot: Monarch® 1400, s 
Monarch® 1300, Monarch® 1100. Monarch® 1000, 
Monarch® SCO. Monarch® 880. Monarch® 800. and 
Monarch® 700. The following pigments are available 
from Ciba-Geigy: teralite® Rubine 4BL The following 
pigments are available from Columbian: Raven 7000, io 
Raven 5750, Raven 5250. Raven 5000, and Raven 
3500. The following pigments are available from 
Degussa: Color Black FW 200, Color Black FW 2, Color 
Black FW 2V, Color Black FW 1. Color Btack FW 18, 
Color Black S 160, Color Black S 1 70, Special Black 6, 95 
Special Sack 5. Special Black 4A. Special Black 4, Prin- 
ts* U, Printax V, Printax 140U, and Prlntex 140V. The 
following pigment is available from DuPcnt: Tipure 09 R- 
101. The following pigment is available from Hoschst: 
Permanent Rubine FSB. The following pigment is avail- so 
able from Sun Chemical: LHD9303 Black. 
[0028] Self-dispersing pigments are aJao commer- 
cially available from Cabot as Ceb-O-Jet® 200 and . 
CabO-Jet® 300. 

[0027] In anofrer embodiment herein, the Wack pig- *5 
ment is dispensed in the ink composition with fre aid of 
a dispensing agent. Such Wack pigments include any 
black pigment that is dispersed with a diepersant having 
an anionic runcttonaGty. for example, the Joncn/t poly- 
mers avaiteble from SC. Johnson Polymer. Of course so 
any other dispereant exhibiting anionic charges may be 
employed in the practice of tfie present invention. For a 
more complete discussion of black pigments and ani- 
onic difipersanta, sea U.S. Patents 5.181,045 and 
5,785.743. 35 

2. UtexFotymaifi 

[C028] Ink-jet inks have recently been dsvotopsd 
that utilise latex polymers to achieve emearfastnese. <w 
Examples oJ such latex pdymere are disclosed in, Cor 
example, application Serial Number 09/120,270 and 
application Serial No. 09/120,046, both filed July 21, 
1998 

[C029] There ere two types of such Ictex pdymers <ss 
employed in flie practice of the present invention. The 
first type is referred to as "durable oorefeheir polymers 
and are given by tfie formula 

[(A)mW)n(Qp(D)q(E)fJi <0 30 

wherein A, B, C, D, and E represent funcfitonaiaies as 
follows: 

A a at least one hydrophobic component cootribut- ss 
ing to improved durable, film-forming proparttee 
selected from moieties which, when homo-polymer- 
ized to a solid state, have a glass transition temper- 
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ature (Tg) in the range between -150°C to ♦ 25°C; 
Bs at least one hydrophobic and solvent barrier 
moiety used to adjust the T g of the hydrophobic 
component of the polymer (I) which, whan homo- 
polymerized to a solid state, has a T g greater than 
*25'C; 

C = at least one hydrophlllc component selected 
from a wide variety of water-sotuble monomers 
(optional); 

D = at least one UV absorber (optional); 

E ° a moiety having at least one highly polar func- 

tonal group (optional): 

m = 5to95 wt%; 

n o 5 to 95 wi%: 

p = 0 to 60 wf%; 

q - 0 to 50 wffe: 

r = 0 to 40 wt%; 

m+rvtptq+r = 100 wt% ; and 

x ° 1 to 100.000. 

[0030] PreJeraMy, ttie final T g of the porymer(s) (I) is 
within the range of about -25 w to +1 10°C, and more pref- 
erably, the final T g e within the range of about -15° to 
«-90°C. and most preferably within the range of about - 
10°to+75°C. 

[0031] The molecular weight (weight average) of 
polymer (I) is between about 1 .000 and 2,000,000. pref- 
erably between about 5,000 and 500.000, and most 
preferably between about 10.000 and 70,000. 
[0032] Either the C moiety or the E moiety must be 
present in the polymer to provide a polymer having 
either a hydrophilic portion or a highly polar portion. 
After natively, one or more surfactants may be used in 
conjunction with polymer (I), whether in the presence or 
the Ebsence of the C or E, or botfi, moieties. The eur- 
factant(s) may be anionic, catiordc, non-ionic, or switte- 
riontc. 

JC033] The second, type of latex polymers is 
referred to as "primer core/shell" polymers, which atso 
hove a hydrophiltc portion and a hydrophobic portion 
and have the following general structure given by for- 
mula (II) 

[(A) fn (B) n (C) p (E) r ] y (II) 

wherein A, B. C, and E are as described above end 
where m, n, and r are as foGews: 

m a 0 to SO wt%, preferably 10 to 60 wt%. and more 
preferably 15 to 50 wt%; 

n * 0 to 90 wt%> preferably 1 0 to 60 wt%. and more 
preferably 15 toSO wt%; 

p s o to 90 wt%, preferably 10 to 60 wt%, and more 
preferably 15 to 50 wt%; 

r n 0.01 to 100 wt%. preferably 0.01 to 60 wt%. and 
more preferably 1 to 40 wt%; 
rmn+r ° 100 wf% ; and 

y a i to 1 00,000, preferably 10 to 10,000, and more 
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preferably 100 to 1.000. 

Prafarebiy, either in or n s non-zero. 
[0034] The T g of the primer core/shell polymers is 
within the range off about -100° to *100°C. preferably 
within me range of ebout -25° to +S°C. and more pref- 
erably wttrtin fine range of about 0° to +25°C. 
[C$35] The molecular weight (weight average) of 
polymer (il) is between about 100 and 2.000.000. pref- 
erably between about 1,000 and 500,000. and most 
preferably between about 5.000 and 300.000. 
(0036] The durable and primer core/shell polymers 
ara used urith pigment coiorarrts to disperse tham in 
cqueous-based inks. 

3. Vshttift 

[COST] The vehicle comprises one or more co-sd- 
vents and wafer. The co-sorvents comprise one or more 
organic water -rrisciWe soJverrts commonly amp toyed in 
ink-jet printing. Classes of co-solvents emptoyed in the 
practice of this invention include, but are not Omrted to. 
aBphattc alcohols, aromatic alcohols, dtols. glycol 
ethers. pory(grycol) ethers, caprdactams. formamtdes, 
acetamtdes, and long chain alcohols. Examples of com- 
pounds employed in the practce off tfiis invention 
include, but are not limited to, primary aliphatic alcohols 
of 30 carbons or less, primary aromatic alcohols oJ 30 
carbons or less, seconcfary aliphatic alcohols of 30 car- 
bons or less, secondary arorrt&ic atcohots of 30 car- 
bons or less, 1.2-aicohote of 30 carbons or less, 1.3- 
atcohote off 30 carbons or less. 1, alcohols off 30 car- 
bons or less, Ethylene glycol aJkyl ©triors, propylene gly- 
col alkyl ethers. poly(e&iy1erta glycol) alkyl <s3hers, 
higher fiomotogs of poryfethytenQ glycol) alkyl ethers, 
potytpropylene glycol) alkyl ethers, higher homologs of 
polytpropylerie glycol} alkyl others, N -alkyl capjeJ- 
actams, unsubstituted ceprolacaams. substituted forma- 
mtdes. unsub&tifuted Corrrcamides. substituted 
aceiamcdes. and unsubstituted acetarttdes. Specific 
examples of co-solvents that are preferably emptoyed in 
the practice of this invention include, but are not limited 
to, N-metfryl pyrrcdirione, 1 ,5-psntanedio!, 2-pyrroltdone, 
dcsthylena glycol. 1 ,3.5-(2-methyl)-pentan3trtol. t®tram- 
efhytene euftona. 3-m3^0Ky-3-me^ytbutertol. glycerol, 
and LS-eCtytdiois. 

[0338] The balance of toe ink is wafer, together with 
other additives commonly added to ink-jet inks, which 
are employed to optimize the properties of the ink tor 
specific applications. For ©ample, as is well-totown to 
those skflled in the art bioccdos may be used in the ink 
composition to inhibit growth ol microorganisms, 
sequestering agents such as EDTA may be included to 
efimtnate deleterious effects of heavy metal impurities, 
and buffer solutions may be used to control tie pH of 
the ink. Other known additives such as viscosity modifi- 
ers and other acrylic or non-acrylic polymers may be 
added to improve various properties off the ink composi- 



tions as desired. The purity of all components is that 
normally employed in conventional commercial practice 
of formulating ink jet inks. 

[0039] Th© pH of the pigment-based dye may be 
s adjusted to a slightly base value, say about 8.5. with 
potassium hydroxide, ecdum hydroxide, sodium car- 
bonate, or trlefranol amine 
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EXAMPLES 
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[®£40] A Hack ink was formulated with the following 
components: 



6 w!% 
7wt% 
0.3 wt% 
0.5wfJS» 



2- pyfroJtdone 

3- hexyne-2,5«diol 
1,2-octencdiol 
hexylene glycol 



so 3.80 wt% LEG-1 (liportic ethylene glycol, available 
from Li ponies) 
3 wt% durable latex polymer QX25A, comprising 
(hexyl acry)ate)4Q (methyl methacrytate)^ 
(methyl polyethylene glycol (mwt&OOO) 
2s mefltacrylstefeo 

1 wt% primer latex polymer QX26B, comprising 
(methyl msthEcryJate) 32 (haxyl acrytate)^ 
(methyl polyethylene glycol (mw=350) 
meftacrytfite) 12 (acrylic &cid) 10 
so 3 wf% Cabot Monarch 700 pigment treated with 
Q-aminobenzoic acid (PABA) and amino 
dodecanoic acid (ADDA) (raito: 0.8:0.5) 
balance water. 

as The pH wes crusted to 8.5 with potassium hydraxtda 

ExamtfleJg . 

J The bteck ink of Example 1 was formulated. 
<o except that tha 3-hexyne-2.5-c5cl and the 1.2-octanedtol 
were omitted. 

Results Between Examote 1 and Corroarative Example 
1- 

C5 

$80421 Bofr) black inks were printed on plain paper. 
Tests tor print entity (start up. drop ejection, and decap) 
ware then conducted. High frequency firing above 10 
kHz is part of the drop ejection test. 

so flJGSS] The objective of the stertup test ta to deter- 
mine how an ink behaves when filled in fre psns and 
first tor the first time. The test procedure involves print- 
ing a diagnostic file tor a number of pages and then 
counting the number of nozzles present after each 

as paga. The larger the number of nozzles present b£ each 
page, the better the ink on siarl-up. 

The objective of the drop ejection test is to 
determine the steadiness of a drop (1) at different fre- 
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quenties find (2) at the sama frequency & different 
times. The te^ procedure involves the use of various 
proprietary tooJs to determine drop ejection. 
[00451 The objsctive of the dscap test is to deter- 
mine how the pen performs after slewing on foe car- s 
riage wrfoout firing. The test measures foe propensity of 
the Ink to dry In the nozzles whOe tie pen b not f trtng 
during stewing. The test procedure involves printing a 
diagnostic fits, which fires at intervale of 5. 10. 15. and 
20 seconds. The number of nozzles present at each 
time interval are counted. The greater foe time interval 
and the greater the number of nozzles present, the bet- 
ter foe ink. Two diagnostics ar© usually run; the fast 
diagnostic is foe first time all nozzles fire, and the sec- 
ond diagnostic is foe second time aO nozzles fire. 
[G0$$] The into of Example 1 were observed to evi- 
dence excellent prlntsMlty as compared to the Inks of 
Comparative Example 1 . A frequency scan showed that 
bofo inks printed at high frequency without nozzle deg- 
radation. The inks cJ Example 1 evidenced good short- 
term decap. SpectftcaJty, the short-term decap Cor foe 
inks of Example 1 was 1 5 to 20 seconds (all diagnostics 
recovered), while foe short-term decap for the inks of 
Comparative Example 1 was S seconds (foe second 
diagnostic did not recover). The long-term decap of the 
inks of Example 1 recovered after lying (or 1 day without 
tepe (i.e.. e&qaosed to air) and required no intervention, 
while th® long-term decap of the inks of Comparative 
Example 1 did not recover. 

INDUSTRIAL APPLICABILITY 

[C037] The two co-solvents, 3-hexyns-2,5-diol and 
1 ,2-actansdioJ. are expected to find use in ink-jet inks 
containing 1st ox polymers for improving their prirttability. 
(0048] Thus, there have been cfisclcsed ink-jet ink 
compositions to which two specific co-solvents have 
been added Cor improved prtntability where those ink-jet 
ink compositions contain on® or more latex polymers, ft 
will be apparent to those skilled in this art that various 
changes and modifications of an obvious nature may be 
made, and all such charges and mcdff tcaSons are con- 
sidered to fall wifoin foe scope of foe eppended claims. 
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H. An improved ink-jet ink tor ink-jet printing, said ink- 
jet ink containing at least one latex pdymor, charac- 
terized in that said ink-jet trot further contains 3- 
hexyne-2.5-dtol and 1,2-ectanedtol. so 

2. The ink-jet ink of Claim 1 additionally containing at 
least one colorant and a vehicle, wherein said at 
least one colorant comprises at least one pigment 
and wherein said vehicle comprises at least one ss 
organcc. water-miscfole solvent and water. 5. 

3. The ink-jet ink of Qaim 2 additionally comprising at 



least one additive for modifying one or more proper- 
ties of said ink. 

The ink-jet ink of Claim 1 wherein said at least one 
latex potymer comprises at least one latex polymer 
selected from foe group consisting of; 
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KA) m (B) n (C)p(D) q (E) r | x 



wherein A. B. C. D, and E represent functional- 
ities es fallows: 

A» at least one hydrophobic component 
contributing to improved durable, film- 
tarmtng properties selected from moieties 
which, when homopdymertzed to a solid 
state, have a glass transition temperature 
(Tg) in the range between -150°C to 
+25 8 C; 

B = at least one hydrophobic and scSverrt 

barrier moiety used to adjust the T g of foe 

hydrophobic component of the polymer (I) 

which, when hornopdymerizsd to a solid 

state, has a T g greater than +25°C; 

C ° at least one hydrophilic component 

selected from a wide variety of water-sdu* 

trie monomers (optional) ; 

D » at least one UV absorber (optional); 

E ° a moiety having at lesst one highly 

polar functional group (opt torsi); 

m = 5to95wt%; 

n s 5 to 95 wt%; 

p = 0to60 wf%; 

q - 0 to 50 wr%; 

r = oa>40 wr%; 

rrw-n+p+q-5-r = 100 wt% ; and 

x a 1 to 100.000; and 



(b) 



[(A) m (B) n (C) p (E)J y 



(II) 



wherein A. 6. C. and E are as described above 
and where m, n, p, and r of formula (II) are as 
follows; 

m a 0 to SO wt%; 
n = 0 to SO wt%; 
p » o to SO wt%; 
roO.01 to100wt%; 
m-MHC4f = 100 wt%; end 
ylto 100.000. 

The ink-jet ink of Qaim 1 wherdn said 3-hoxyne- 
2.5-dcol is present in a range of about 1 to 6 wt% 
and said 1 .2-octanedioj is present in a range of 
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about 0.01 to 0.5 wt%. 

6. A method for improving prirrtabiTrty of eaid ink -jet ink 
of Claim 1. sard method comprising edd'mg to erid 
ink 3-haayno-2,5-dtol and 1,2-ccaansdioJ. s 
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